Dimethoate accelerates the extinction of eyeblink conditioning in mice.
In agriculture, organophosphates are frequently used as insecticides and pesticides. These compounds decrease acetylcholine esterase (AChE) activity, thereby provoking an accumulation of the neurotransmitter acetylcholine at synapses and resulting in the over-stimulation of acetylcholine receptors. Using trace paradigms, we investigated the effects of dimethoate, a widely used organophosphate insecticide, on the classical conditioning of eyelid responses, a hippocampal-dependent mouse model of associative learning. Mice were conditioned with a trace shock-SHOCK paradigm having first implanted stimulating electrodes in the supraorbitary nerve and recording electrodes in the ipsilateral orbicularis oculi muscle. When these mice were injected with dimethoate (5, 20, 50mg/kg/day) they were capable of acquiring associative learning, and the latency and amplitude of their unconditioned eyelid responses were unaffected by the administration of the pesticide. However, dimethoate administration led to the rapid extinction of conditioned responses, suggesting that this organophosphate accelerates the extinction of this form of associative learning. Analysis of the motor function of these mice using the rotarod performance test revealed that motor function and performance clearly deteriorated following dimethoate administration, with no improvements over the following 4 days. Together these findings indicate that dimethoate accelerates the extinction of acquired conditioned responses, affecting associative learning and memory, and it impairs motor function and performance in mice.